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Abstract

This paper is the basic study to use vision system in guiding 

of airplane configuration UAV for observation and tracking 

mission. The displacement between the target and the center of 

image is used to compute the direction command for flying 

around when the target is not moving and tracking when the 

target is moving. The basic verification is performed by flight 

simulation with 3 different cases of target motion that is stopping, 

straight line motion and circular motion. The proposed method 

shows the capability to control the airplane to track the target in 

all cases.
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3.  (Flight Simulation) 
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Specifications

  Wing Area 1.00 m2

  Gross Weight 10 kg

  Aspect Ratio 8.96

  Mean Aerodynamic Chord 0.34 m

  Wing Section (Wing) Eppler 201

  Wing Section (Horizontal Tail) NACA 0012

  Wing Section (Vertical Tail) NACA 0012

 7 UAV 

 (longitudinal motion) 

 8 

 PID 

 (throttle) 

 (pitch rate) 

 (pitch angle)  (inner loop) 

 (damping) 

 P  (elevator) 

airplane

longitudinal

dynamics

actuator
throttleflight speed

command
+

_

actuator
+

_ _

elevator

flight speed

pitch angle

pitch rate
qK

K

PID
controller

altitude

hK
altitude

command + _

 8 

4.

 3 

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

AME004

3 AME004

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology



 200 m 

 300 m  1.2 

 (stall speed) 

18 m/s 

 (earth fixed axes)  x 

 y 

4.1

 xy 

(0,0)  9 

 2  10 

 xy 

 9 

(  2 )

-250 -200 -150 -100 -50 0 50 100 150 200 250
-200

-150

-100

-50

0

50

100

150

200

y(m)

target

airplane
starting point

t = 0 s

t = 4 s

t = 8 st = 12 s

t = 16 s

t = 20 s

t = 24 s t = 28 s

t = 32 s

 10  xy ( )

 11 

 15 

 (bank angle: )  12 

 13 

(d
eg

)
e

 11  ( )

-40

-20

0

0 5 10 15 20 25 30 35
t (s)

 12  ( )

R
 (m

)

 13 

( )

4.2

 2 

xy  15 m/s  45o  y 

 300 m  18 m/s 

 200 m 

 14 

 30 

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

AME004

4 AME004

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology



 14  30 

(  5 )

 15  100 

 1.2 

 18 m/s 

x 
(m

)

tar
ge

t p
ath

 15  100  xy 

( )

 16 

 35 

 17 

 18 

(d
eg

)
e

 16 

( )

(d
eg

)

 17  ( )

 18 

( )

4.3

 3 

xy  (0,0) 

400 m  200 

 1  2

 19 

 30  20 

 200 

 19  30 

(  5 )

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

AME004

5 AME004

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology



-600 -400 -200 0 200 400 600

-600

-400

-200

0

200

400

600

y (m)

tar
ge

t p
ath

airplane path

target
starting point

airplane
starting point

t = 0 s

t = 16 s

t = 32 s

t = 48 s

t = 64 s

t = 80 s
t = 96 s

t = 112 s t = 128 s

t = 144 s
t = 160 s

t = 176 s

t = 192 s

 20  200  xy 

( )

 19 

 20 

 21 – 22 

(d
eg

)
e

 21 

( )

(d
eg

)

 22  ( )

 23 

R
 (m

)

 23 

( )

5.

 3 

[1] Vaughan, R.T., Sukhatme, G.S., Mesa-Martinez, J., and 

Montgomery, J.F., 2000. Fly spy: lightweight localization and 

target tracking for cooperative ground and air robots. Proc. Int. 

Symp. Distributed Autonomous Robot Systems, Knoxville, 

Tennessee.

[2] Mejias, L.O., Saripalli, S., Cervera, P., and Sukhatme, G.S., 

2006. Visual Servoing of an Autonomous Helicopter in Urban 

Areas Using Feature Tracking. To appear in Journal of Field 

Robotics, 2006. 

[3] Shakernia, O., Ma, Y., Koo, T.J., Hespanha, J., and Sastry, 

S.S., 1999. Vision Guided Landing of an Unmanned Air 

Vehicle. Proc. of the 38th Conference on Decision and Control, 

Phoenix, Arizona, USA. 

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

AME004

6 AME004

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology


	AME004-1.pdf
	AME004-2.pdf
	AME004-3.pdf
	AME004-4.pdf
	AME004-5.pdf
	AME004-6.pdf

